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Materials and methods. 1) Water-soluble blood group substances were extracted from human erythrocyte stroma according to the method of Marchesi and Andrews.2> Dried stroma (300 mg) were suspended in ten ml of 0.3 M lithium diiodosalicylate (US, Eastman) -0 .05 M Tris HCl buffer, pH 7.5. After solubilization, an equal volume of 50% phenol was added and the mixture stirred for ten minutes at 4°C. Following centrifugation at 10,000 rpm for 30 minutes, the resulting upper aqueous phase was dialyzed against distilled water, and then freeze-dried.
This material was washed twice with cold ethanol and dried in vacuo. The yield was approximately 25 mg. 2) Glycolipid fractions were isolated from human gastric mucosa as follows. Scraped mucosal layers were suspended in three volumes of ethanol and kept at room temperature for 1 week with occasional shaking.
The extraction procedure was repeated three times. The combined ethanolic extracts were then concentrated to a small volume in a rotatory evaporator and re-extracted with chloroform-methanol (C-M, 2:1 v/v). Crude glycolipid fractions were precipitated from the C -M solution by adding ten volumes of acetone and purified by fractionation on a Sephadex LH-20 (Pharmacia) column (0.8x20 cm). About 160 mg of glycolipid were obtained from each stomach.
3) Lipid fractions from freeze-dried saliva were extracted with C-M (1:1 v/v).
On average, about 16 mg of crude lipid materials were obtained from 50 ml of saliva. 4) SDS (sodium dodecyl sulfate) -polyacrylamide gel electrophoresis was performed by the method of Fairbanks et a1.3~ The gels were stained with PAS (periodic acid Schiff) reagent.
5) The standard glycolipid samples were obtained from blood group A red cell stroma as described To 1 ml of 1 % aqueous solution of US-phenol extract, 9 ml of C -M (2:1 v/v) were added. The mixture was stirred vigorously for 30 minutes at room temperature. An upper aqueous phase and lower C-M phase were separated by centrifugation.
Each of these phases was concentrated and adjusted to 1 ml with physiological saline. Fig. 1 shows the electrophoretic patterns of the US-phenol extract and two separated phases on 1 SDS polyacrylamide gels.
The US-phenol extract contained glycoproteins, named PAS 1, PAS 2, PAS 33) and a small amount of glycolipid. Following the C-M partition procedure, the contaminant glycolipid removed to the C -M phase, while the glycoproteins remained in the aqueous phase. The blood group activities of these two phases were measured by hemagglutination in hibition tests (Table I ). Both weak A and H activities were found in the aqueous phase, and there was no significant difference between material from secretors and non-secretors.
However, it cannot be concluded at this stage that these weak serological activities are carried on glycoproteins, since glycolipids with long, complex carbohydrate chains, as reported by Gardas7> and by Watanabe et al.8 may be partitioned into the aqueous phase due to the high polar character of the mole- cules. Blood group M and N activities were also found in the aqueous phase but not in the C-M phase. The C-M phase contained high hemagglutination inhibition activities against anti-A, -H and -Lewis reagents.
2) Blood group activities o f lipid fractions from gastric mucosa and saliva. Using the technique of adding a small volume of methanol, these materials were dissolved in saline at 1 % concentration.
The results of hemagglutination inhibition tests performed with these solutions are presented in Table II. The glycolipid fractions from blood group A gastric mucosa showed A, H and Lewis activities. In the case of both the A and H activities, there was no significant difference between material from secretors and non-secretors.
However, the Leb activity was found to correlate with secretors. The blood group Lewis-active substances on erythrocytes with a glycolipid nature may be acquired by the erythrocytes from the serum,9> but the site of synthesis of these substances has not yet been determined.
High levels of Lewis activities were contained in the glycolipid of gastric mucosa, suggesting that the gastric mucosa may be one of the synthetic sites of Lewis-active substances.
Summary.
1) The ABH blood group activities of human erythrocytes exist mainly in the glycolipid and to a small extent in the glycoprotein fractions.
The ABH blood group activities in the glyco- 
